
2.2) Functions and mappings



Worked example Your turn
State whether:
• the mapping is one-to-one, many-to-one, or 

one-to-many
• the mapping is a function

𝑓 𝑥 = 2𝑥 − 3, 𝑥 ∈ ℝ

𝑔 𝑥 = 𝑥2, 𝑥 ∈ ℝ

ℎ 𝑥 =
1

𝑥
, 𝑥 ∈ ℝ

𝑖 𝑥 = 𝑥, 𝑥 ∈ ℝ

State whether:
• the mapping is one-to-one, many-to-one, or 

one-to-many
• the mapping is a function

𝑝 𝑥 = 𝑥3, 𝑥 ∈ ℝ

𝑞 𝑥 =
1

𝑥
, 𝑥 ∈ ℝ

𝑟 𝑥 = 𝑥, 𝑥 ∈ ℝ, 𝑥 ≥ 0, 𝑥 ∈ ℝ

𝑠 𝑥 = ± 𝑥, 𝑥 ∈ ℝ, 𝑥 ≥ 0

One-to-one: a function

Many-to-one: Not a function

One-to-one: a function

One-to-many: Not a function



Worked example Your turn
Write down the largest possible domain for:

𝑓 𝑥 =
1

𝑥 − 3

𝑔 𝑥 =
2

7𝑥 − 21

ℎ 𝑥 =
3

2𝑥2 − 𝑥 − 3

𝑖 𝑥 =
4𝑥 + 5

𝑥2 − 64

Write down the largest possible domain for:

𝑝 𝑥 =
6

𝑥 + 4

𝑞 𝑥 =
7

5𝑥 + 20

𝑟 𝑥 =
8

3𝑥2 + 10𝑥 − 8

𝑠 𝑥 =
9𝑥 − 10

𝑥2 − 16

𝑥 ≠ −4

𝑥 ≠ −4

𝑥 ≠
2

3
, 𝑥 ≠ −4

𝑥 ≠ −4, 𝑥 ≠ 4



Worked example Your turn
Write down the largest possible domain for:

𝑓 𝑥 = 𝑥 − 3

𝑔 𝑥 = 7𝑥 − 21

ℎ 𝑥 = 7𝑥 + 21

𝑖 𝑥 = 21 − 7𝑥

Write down the largest possible domain for:

𝑝 𝑥 = 𝑥 + 4

𝑞 𝑥 = 5𝑥 + 20

𝑟 𝑥 = 5𝑥 − 20

𝑠 𝑥 = 20 − 5𝑥

𝑥 ≥ −4

𝑥 ≥ −4

𝑥 ≥ 4

𝑥 ≤ 4



Worked example Your turn
Write down the largest possible domain for:

𝑓 𝑥 =
𝑥 + 3

𝑥2 − 2𝑥

𝑔 𝑥 =
𝑥3 − 2𝑥2

𝑥2 + 5𝑥 + 6

Write down the largest possible domain for:

ℎ 𝑥 =
𝑥 + 4

𝑥4 − 25𝑥2

𝑥 ≥ −4, 𝑥 ≠ 0, 𝑥 ≠ 5



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 = 2𝑥 − 3, 𝑥 = {1, 2, 3, 4}

𝑔 𝑥 = 3 − 2𝑥, 𝑥 ∈ ℝ, 𝑥 ≤ 0

ℎ 𝑥 = 3 − 2𝑥, 𝑥 ∈ ℝ, 2 < 𝑥 < 5

Find the range of the following functions:
𝑝 𝑥 = 3𝑥 − 2, 𝑥 = {1, 2, 3, 4}

𝑞 𝑥 = 2 − 3𝑥, 𝑥 ∈ ℝ, 𝑥 > 0

𝑟 𝑥 = 2 − 3𝑥, 𝑥 ∈ ℝ,−3 < 𝑥 ≤ 4

𝑝 𝑥 = {1, 4, 7, 10}

𝑞 𝑥 < 2

−10 ≤ 𝑟 𝑥 < 11



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 = 𝑥4, 𝑥 = {1, 2, 3, 4}

𝑔 𝑥 = 𝑥4, 𝑥 ∈ ℝ, 𝑥 ≤ 0

ℎ 𝑥 = 𝑥4, 𝑥 ∈ ℝ,−2 ≤ 𝑥 < 5

Find the range of the following functions:
𝑝 𝑥 = 𝑥2, 𝑥 = {1, 2, 3, 4}

𝑞 𝑥 = 𝑥2, 𝑥 ∈ ℝ, 𝑥 > 0

𝑟 𝑥 = 𝑥2, 𝑥 ∈ ℝ,−3 < 𝑥 ≤ 4

𝑝 𝑥 = {1, 4, 9, 16}

𝑞 𝑥 > 0

0 ≤ 𝑟(𝑥) ≤ 16



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 =
1

𝑥
, 𝑥 = {−1,−2,−3,−4}

𝑔 𝑥 =
1

𝑥 − 2
, 𝑥 ∈ ℝ, 𝑥 ≤ 1

ℎ 𝑥 =
1

𝑥 + 3
, 𝑥 ∈ ℝ,−2 ≤ 𝑥 < 5

Find the range of the following functions:

𝑝 𝑥 =
1

𝑥
, 𝑥 = {1, 2, 3, 4}

𝑞 𝑥 =
1

𝑥 + 2
, 𝑥 ∈ ℝ, 𝑥 > −1

𝑟 𝑥 =
1

𝑥 − 5
, 𝑥 ∈ ℝ,−3 < 𝑥 ≤ 4

𝑝 𝑥 = 1,
1

2
,
1

3
,
1

4

𝑞 𝑥 < 1

−1 ≤ 𝑟 𝑥 < −
1

8



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 =
1

𝑥
, 𝑥 ∈ ℝ, 𝑥 ≠ 0

𝑔 𝑥 =
1

𝑥
+ 2, 𝑥 ∈ ℝ, 𝑥 ≠ 0

Find the range of the following functions:

ℎ 𝑥 =
1

𝑥
− 3, 𝑥 ∈ ℝ, 𝑥 ≠ 0

ℎ(𝑥) ∈ ℝ



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 = 𝑒𝑥 + 5, 𝑥 ∈ ℝ

𝑔 𝑥 = 𝑒𝑥 − 4, 𝑥 ∈ ℝ, 𝑥 > 0

ℎ 𝑥 = −𝑒𝑥 − 3, 𝑥 ∈ ℝ, 𝑥 ≤ 0

Find the range of the following functions:
𝑝 𝑥 = 𝑒𝑥 + 8, 𝑥 ∈ ℝ

𝑞 𝑥 = 𝑒𝑥 − 7, 𝑥 ∈ ℝ, 𝑥 < 0

𝑟 𝑥 = −𝑒𝑥 − 6, 𝑥 ∈ ℝ, 𝑥 ≥ 0

𝑝 𝑥 > 8

−7 < 𝑥 < −6

𝑟 𝑥 ≤ −7



Worked example Your turn
Find the range of the following functions:

𝑓 𝑥 = ln 𝑥 + 5, 𝑥 ∈ ℝ, 𝑥 > 0

𝑔 𝑥 = ln 𝑥 − 4, 𝑥 ∈ ℝ, 𝑥 > 0

Find the range of the following functions:
ℎ 𝑥 = ln 𝑥 + 3, 𝑥 ∈ ℝ, 𝑥 > 0

ℎ(𝑥) ∈ ℝ



Worked example Your turn
The function 𝑓 is defined by

𝑓: 𝑥 → 𝑥2 − 8𝑥 + 3, 𝑥 ∈ ℝ, 0 ≤ 𝑥 ≤ 5
Find the range of 𝑓.

The function 𝑓 is defined by
𝑔: 𝑥 → 𝑥2 + 6𝑥 − 2, 𝑥 ∈ ℝ,−5 < 𝑥 ≤ 0

Find the range of 𝑓.

The function ℎ is defined by
ℎ: 𝑥 → 𝑥2 − 4𝑥 + 1, 𝑥 ∈ ℝ, 0 ≤ 𝑥 < 5

Find the range of ℎ.

−3 ≤ ℎ 𝑥 < 6



Worked example Your turn
The function 𝑓 is defined by 𝑓 𝑥 = 𝑥2 − 8𝑥 + 27 and has 
domain 𝑥 ≥ 𝑎. Given that 𝑓(𝑥) is a one-to-one function, 
find the smallest possible value of the constant 𝑎

The function 𝑔 is defined by 𝑔 𝑥 = 𝑥2 + 4𝑥 + 15 and has 
domain 𝑥 ≤ 𝑎. Given that 𝑔(𝑥) is a one-to-one function, 
find the smallest possible value of the constant 𝑎

The function ℎ is defined by ℎ 𝑥 = 𝑥2 − 6𝑥 + 20 and has 
domain 𝑥 ≥ 𝑎. Given that 𝑓(𝑥) is a one-to-one function, 
find the smallest possible value of the constant 𝑎

𝑎 = 3


